Abstract
33

Introduction
Though sporadic research works reported on few QTLs linked to reproductive stage 65 drought tolerance, but no robust markers controlling traits under this stress are available. CR 
Materials and methods
75
Plant materials
76
One hundred ninety recombinant inbred lines (F 7 :F 8 ) were selected and maintained from the 77 cross between tolerant parent CR 143-2-2 and agronomic important parent Krishnahamsa. PCR amplification products were load in an agarose gel of 3.5% containing 0.08 μg/ml of 132 ethidium bromide for electrophoresis. Sizes of amplicon were determined by using 50bp 133 DNA ladder. The electrophoresis was carried out at 80 volts (2.5 V/cm) in 1X TBE (pH 8.0).
134
The photograph of banding pattern was documented using gel documentation unit (Syngene 135 G Box).
136
Bulked segregant analysis: The method for bulked segregant analysis (BSA) is used to detect 1.22, respectively. A higher heritability (broad sense) was also computed for both the traits.
200
A wide variation in 1000-seed weight (TSW), spikelet fertility (SF) and relative water 201 content (RWC) was observed in both the parents, CR143-2-2 and Krishnahamsa (Table 1) .
202
The range of TSW, SF and RWC in RILs also exhibited a variation of 5 Table 2 . The correlation coefficients of eleven studied morpho-physiological traits among themselves 226 and with grain yield were observed to be significant under the stress (Table 3) (Table 3) . Also, a strong negative correlation was observed between leaf drying and harvest index, 1000-seed weight, spikelet fertility and relative water content (Table 3) .
234
QTL mapping of morpho-physiological traits under reproductive stage drought stress
235
In this present investigation, 401 SSR primers were utilized for detection of parental 236 polymorphism (Table 4) . Out of 401 primers, 77 primers were polymorphic in the parents. and observed to be located in three different chromosomes.
247
The QTL for leaf rolling was detected on both chromosome 8 and 9 ( Table 6 ). A distinct peak with additive effect of -1.82 was observed in the graphical 254 representation of QTL analysis of qLR 9.1 in the linkage map (Fig. 3B) . Position of qLR 9.1 was 255 at 22.8cM within the marker interval of RM316 and RM257 on chromosome 9 (Table 6 ). In 256 case of qLR 8.1, the QTL was detected on chromosome 8 (Fig. 3A) within the marker interval 257 of RM337-RM72 and found only in a single experimental year, 2014. The LOD and PVE (%) 258 of qLR 8.1 was 2.78 and 60.74, respectively (Table 6 ).
259
Similarly, QTL for leaf drying was detected on chromosome 9 and 12 (Fig. 3B ).
260
However, the QTL on chromosome 9 was found to be consistent which appeared linked in 261 both the experiment years on the same location ( (Table 6 ). In case of the QTL, qLD 12.1 which was detected on chromosome 12 ( (Table 6) .
272
The QTL, qHI 9.1 located on chromosome 9 at 11.8cM position within the marker 273 interval of RM316 and RM257 was detected to be linked to the trait harvest index under 274 drought stress at reproductive stage of rice ( Fig. 3B ; Table 6 ). Additive effect obtained from 275 the study was 0.01 which was minimal effect in this QTL mapping (Fig. 3B) harvest index (Fig. 3B) . Analysis using the software detected the QTL linked to the trait in (Table 6 ). In addition, qSF 9.1 controlling spikelet fertility 280 was detected as an effective QTL showing LOD value of 3.58 with PVE% of 54.5 ( Fig. 3B; 281 Table 6 ). A clear peak was found in the linkage group at 23.8cM position within the maker 282 interval of RM316-RM257 (Fig. 3B) . QTL for relative water content (qRWC 9.1 ) was found at Table 6 ). On the basis of wet season, 2015 RWC data, the QTL 286 (qRWC 9.1 ) was again detected within the same marker interval but at a distance of 23.8cM on 287 the chromosome. The LOD value and PVE (%) were found to be 4.78 and 62.65%, 288 respectively in the second year ( Fig. 3B ; Table 6 ). However, from the pooled data analysis, it 289 was estimated to be present on chromosome 9 at 21.8cM with LOD value and PVE (%) of 290 4.27 and 60.87, respectively within the same marker interval. The additive effect of the QTL 291 was found to be 14.56.
292
Discussion
293
The uniqueness of this study was to identify QTL(s) responsible for drought tolerance during yield and cell membrane stability was observed from the zymogram (Fig. 1) . RM511 at a distance of 45cM (Fig. 3) 3.3 , and qhi 3.5 were reported with the marker interval of RG104-RM231 position [20] .
360
Another QTL reported on chromosome 1 specified as qhi 1 (Table 6 ) was obtained from the pooled data analysis result.
404
Therefore, the QTL detected in this experiment for controlling RWC under drought stress 405 may be a novel QTL and designated as qRWC 9.1 .
407
We observed a significant correlation of plant height (r=0.209**), panicle length (r=0.252**), 
